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ABSTRACT 

b 

Charcoal in soils and lacustrine deposits, as evidence for probable Holocene climatic oscillations, have 
been reported by previous authors in different areas of Brazil. However, this is the first notice on their oc-
cutrence in eolian deposits of semiarid northeastern Brazil. 

Small fragments (few millimeters to about 1.5 cm) of charcoal, scattered within eolian sands, mostly dis-
tributed from 60 to 90 cm of depth, have been recorded. Twelve dated charcoal samples have yielded redo-
carbon ages ranging from about 850 to 4,800 years BP. 
Although one catmot discard the possibility of an anthropogenic origin for these charcoal fragments, it is 
impressive that the 14C dates obtained are comparable to some dated drier phases during the Holocene of 
some ~u~eas of Brazil. 

Dating of a charcoal fragment from a sample collected at 90-150 cm depth interval suggest that the climate 
prior to 4,800 years BP was dry and eolian activity was low. Increase in frequence of charcoal fragments in 
the sands was observed between 1,700 and 1,220 years BP. The last occurrence of fire in the surrounding 
vegetation is reported at 850 years B, which could suggest that "caatinga" vegetation was stabilized only 
after this epoch. 

Key words: paleoclimate, paleodunes, Quaternary, Bahia. 

INTRODUCTION 

Along the middle São Francisco river, State of 

Bahia, between the towns of Barra and Pilão Ar-

cado, alarge fossil dunefïeld covers an area of 

about 7,000 km'' (Fig. 1). The present climate of 

the dunefield region is semi-arid with annual rain-

fall ranging from 400 to 800 mm. Fluctuations in 

seasonal wind regimes are controlled by the Atlan-

tic Equatorial and Atlantic Tropical (trade winds) 
air masses during the winter, and by the Continen-
tal Equatorial air mass during the summer. Pres-

Currespondence to: Kenitiro Suguio 

ently, with the exception of a very few sites, the 

winds are not strong enough to cause migration of 

the dunes. The São Francisco river dunefield is 

dominated by extensive parabolic compound dunes 

(drags), presently covered by semi-arid caatinga 

vegetation. These dunes exhibit a typically eolian 

morphology, partially obliterated by erosional and 

pedogenetic processes (Barreto &Suguio, 1992). 

According to Thomas &Shaw (1991), presently 

active parabolic dunes are more typical of areas 

with annual rainfall ranging between 200 and 27S 

mm. This suggests that the dunes here studied are 

not in equilibrium with the present climate. 
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PROBABLE DRIER HOLOCENE CLIMATE 

PRESENCE OF CHARCOAL FRAGMENTS 

Somewhat abundant charcoal fragments occur 
in soils (Soubies, 1980; Sanford et al., 1985; Ser-
vant et al., 1989; Vernet et al., 1994; Scheel et al., 
1995); in lacustrine (Absy et al., 1989; Cordeiro, 
1995), and in peat deposits (Barberi-Ribeiro, 1994) 
in several regions of Brazil. In general, they have 
been attributed to forest fires of anthropogenic or 
natural origins. 

Occurrence of charcoal fragments in dune 
sands, and in northeastern Brazil, is reported here 
for the first time. They have been found in twelve 
sites extending throughout 2,900 km2 of the mid-
dle São Francisco river fossil dunefield (Fig. 1). 
The sands have been submitted, at first stage, to 
sieving to concentrate charcoal fragments, which 
have been finally sampled by hand-picking. Chaz-
coal fragments were found between 50 to 150 cm 
of depth, but were mostly concentrated from 60 to 
90 cm. 

The eolian sands with chazcoal fragments, ex-
hibiting apparently massive structure, were found 
in frequent associaúon with recent plant roots. We 
have used larger sampling intervals whenever the 
charcoal particles were more scarce in the samples. 
The small sized charcoal fragments and their distri-

45 

bution pattern suggest that they have been trarts-
ported mostly by winds. 

SIGNIFICANCE OF CHARCOAL IN 

HOLOCENE DEPOSITS 

Episodes of Holocene climatic disturbances 
with forest fires, aze likely to be a consequence of 
the interaction between periods of drier climates 
and human occupation. It is well known that az-
cheological sites became abundant in the tropical 
part of Brazil after 5,000 yeazs BP, along the 
coastal as well as in the interior azeas. However, 
the evidence of middle Holocene forest fires pro-
vided by charcoal fragments, is not exclusive of 
places previously occupied by humans, since caz-

bonized particles have also been reported to occur 
in soils developed under several types of primary 

forest (Sanford et 
al., 1985). 

Although one cannot completely discazd an
anthropogenic origin for the occurrence of chazcoal 
particles in the studied site, the coincidence of their 
14C ages (Tab. I) with drier climates suggested by 
several authors in many azeas of Brazil is impres-
sive (Fig. 2). 

The oldest 14C date for the charcoal fragments 
from the middle São Francisco River fossil dune-

TABLEI 
Radiocarbon dates From twelve charcoal samples from the middle São Francisco 

River fossil dunefield (14C dating by CENA/USP). 

Sample Laboratory Age Level Age 
number number (cm) (years BP) 

C1 419 CENA-150 50-65 1,700±60 

C2 425 CENA-154 50-80 1,410±60 

C3 428 CENA-155 50-70 1,600±80 

C4 429 CENA-156 50-70 1,250160 

CS 421 CENA-151 50-80 1,570160 

C6 431 CENA-157 50-70 850±60 

C7 415 CENA-148 90-120 3,310±70 

C8 423 CENA-152 50-80 950±60 

C9 432 CENA-158 50-80 1,360±70 

C10 424 CENA-153 50-80 870±60 

C11 430 CENA-159 50-70 1,220±60 

C12 418 CENA-149 90-150 4,860170 

An. Acad. bras. Ci., (1996) 68 (Supl. I) 
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ages abtained from charcol samples studied by 

field is 4,860 ± 70 yeazs BP, which can be easily 

correlated with those from Santazém-Cuiabá road 

(Soubies, 1980), lacustrine deposits in northern 

Serra dos Cazajás, in eastern Brazilian Amazonia 

(Absy et al., 1991; Cordeiro, 1995). 
The radiocarbon age of 3,310 ± 70 years BP 

falls within the age range of chazcoal particles 

dated at 3,105 years BP (Soubies, 1980), 3,080 
years BP (Sanford et al., 1985) in soils, and 3,500 

years BP in Amazonian lake sediments (Cordeiro, 

1995). 
The remaining radiocarbon ages presented in 

Table I fall between 1,700 and 850 years BP, thus 

suggesting the widespread occurrence of vegeta-

tion fires during this period. 
All reports, mentioned above, describing the 

presence of charcoal particles either in soils or lake 

sediments, have been conducted in regions chazac-
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terized by very humid climate and possessing 
tropical rainforest vegetation, which do not corre-
spond to the prevailing climate and vegetation of 
our studied site. In addition to a semi-arid climate 

and a caatinga vegetation cover, our studied site is 
strongly sensitive to drying conditions which could 
lead it to an arid condition given a certain reduc-
tion in precipitation level. Nevertheless, the syn-
chrony of age ranges of charcoal particles in 

different regions suggests that some Holocene cli-

matic periods were characterized by important con-

tinental scale vegetation fires (Fig. 3). 

CONCLUSIONS 

Based on the assumption that the charcoal 

fragments from the São Francisco River fossil 

dunefield have been originated from the arboreal 

caatinga-type vegetation, perhaps related to pio-
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radiocarbon ages of charcoal particles dated in this study. 

near species developed during short intervals of 
climatic amelioration, and that the obtained radio-
cazbon ages represent averages for several char-
coal-bearing intervals, it is possible to conclude 
that: 

a) Before 4,800 years BP the climate of the 
studied azea was probably drier than today and 
characterized by few occurrences of vegetation 
fires; 

b) From 1,700 to 850 years BP there was a 
strong tendency for the occurrence of vegetation 
foes; 

c) The present caatinga-type vegetation was 
probably stabilized only after 850 years BP, in the 
studied area, bacause the youngest chazcoals pro-
vided this age. 
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